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a  b  s  t  r  a  c  t
Gluteal pain is a frequent symptom in athletes, and deﬁning it etiologically is a challenge for
orthopedists. In the present study, using an anatomical approach to the posterior region of
the  pelvis and the proximal femur, divided into four quadrants, systematized investigation
is  proposed with the aim of optimizing the treatment and accelerating athletes’ return to
their  sport, through correct diagnosis.
© 2014 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora
Ltda. All rights reserved.




r  e  s  u  m  o
A dor glútea é um sintoma frequente em atletas. Sua deﬁnic¸ão etiológica é um desaﬁo
para  o ortopedista. No presente estudo, os autores propõem, por meio de uma abordagem
anatômica da região posterior da pelve e do fêmur proximal, dividida em quatro quadrantes,
Atletas a  investigac¸ão sistematizada do local, visando, por meio do diagnóstico correto, a aperfeic¸oar
o  tratamento e acelerar o retorno do atleta ao esporte.
© 2014 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier Editora
gluteal structures themselves, but also from the lumbosacralIntroductionGluteal pain is a common manifestation among athletes,
although its investigation is quite challenging in orthopedic
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practice because the pain can originate not only from theorte (Cete), Escola Paulista de Medicina, Universidade Federal de
spine, sacroiliac joint and hips.1
This issue, although frequent in the daily routine of sports
orthopedists, is little discussed in the current literature.
ublished by Elsevier Editora Ltda. All rights reserved.
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The present study proposes a model for investigating this
ondition among athletes.
escription  of  the  method
he area to be studied was delimited by four imaginary lines:
uperiorly, a horizontal line tangential to the upper border of
he iliac crest; inferiorly, a horizontal line tangential to the
ower border of the ischial tuberosity; medially, a vertical line
hat passes through the center of the sacrum; and laterally,
 vertical line tangential to the lateral border of the greater
rochanter.
Within this imaginary rectangle, four quadrants were
elimited starting from the posterosuperior iliac spine
Fig. 1).
uperomedial  quadrant  (A)
he palpable structures of interest are the spinous processes
f L4 and L5 and the joint interline of the sacroiliac joint.
The most frequent disorders of this quadrant are chronic
ower back pain due to muscle-ligament injury, radiculopa-
hy due to a herniated disc and pain from the sacroiliac
oint.
Other diagnoses include stress fractures of the sacrum,
pondylolysis/spondylolisthesis and facet arthropathy.
ower  back  pain  due  to  muscle-ligament  injury
his condition accounts for approximately 97% of the chronic
esions in the lumbosacral spine of athletes.2 Lower back pain
s usually caused by vigorous eccentric muscle contraction,
nd the lesion is usually next to the myotendinous junction.3
oreover, injury to the iliolumbar ligament is also a cause of
ower back pain and gluteal pain and even simulates sacroiliac
isorders.1
ig. 1 – Posterior photograph of the bone anatomy of the
elvis and right proximal femur with division into four
uadrants starting from the posterosuperior iliac spine.;5 0(4):462–468 463
Radiculopathy
Approximately 90% of radicular compressions occur at the lev-
els of L4-L5 and L5-S1.4 This condition has been well studied
through magnetic resonance imaging.
In sports that require extreme torsional movements of the
lumbosacral spine (e.g. tennis or baseball), larger numbers of
participants are affected.5
The physical examination may demonstrate neurological
alterations in the affected dermatome and Lasègue’s test may
be positive.
The majority of patients respond to non-surgical treat-
ment. Surgery is indicated in cases of progressive neurological
deﬁcit, sphincter dysfunction, sexual dysfunction and refrac-
tory pain.2
Sacroiliac  pain
The sacroiliac joint is essential for proper load transference
from the lower back spine to the pelvis.6 Hyper or hypomobil-
ity of this joint can lead to painful symptoms.7,8
The pain typically affects the superomedial quadrant of
the gluteal region, although it can also affect the lower back
region, thighs, lateral region of the hips and inguinal region,7,8
because of the extensive local innervation.9–11
Various sports activities can trigger sacroiliac pain. The
most frequent ones are those that involve running, jumping
and abrupt changes in direction. Approximately 64% of the
patients have a history of chronic trauma or microtraumas
due to repetition.12
The clinical examination may reveal alterations of pelvic
inclination and lower back curvature, discrepancy in the
lengths of the lower limbs and pelvic hypermotion during
gait. The patients often feel pain upon local palpation and
there are various trigger points in the adjacent musculature.13
Provocative maneuvers may be positive. Moreover, the thigh
compression test has great diagnostic speciﬁcity.14,15
Imaging examinations, including radiographs, computed
tomography (CT) and magnetic resonance imaging (MRI), can
help in the diagnosis, although the gold standard is injec-
tion of an anesthetic, guided by means of ﬂuoroscopy, with
disappearance of the symptoms.8
Treatment should focus on muscle strengthening and
pelvis stabilization. Braces to compensate for discrepancies of
the lower limbs are useful. Local injections of corticoids should
be recommended for cases that are refractory to clinical treat-
ment after 1 month or, if the initial pain is very intense, in
order to accelerate rehabilitation.16–20
In addition, patients who are refractory to conventional
treatment, especially young men  who are bilaterally affected
and present associated systemic symptoms or morning joint
stiffness, should be more  thoroughly investigated regarding
ankylosing spondylitis.21
Fracture  due  to  sacral  stressThis condition represents 1–20% of lesions in sport trauma and
is often related to weakness or fatigue of the local musculature
in bones that are subjected to high cyclical loads.22,23
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Young women with a high training load, nutritional deﬁ-
ciency and irregularities in their menstrual cycles are more
affected.7,24–26 This condition has also been described among
male soldiers.23
Physical examination shows pain due to palpation of the
sacrum, exacerbated by provocative tests on the sacroiliac
joint.
MRI  is an excellent complementary diagnostic method
because fractures are already visible within 72 h of
evolution.24,27
Treatment demands protection from loads on the affected
side until pain relief has been achieved. After the analgesic
phase, a rehabilitation protocol focusing on pelvic and lower
back stabilization should be drawn up.
The return to sports practice initially includes low-impact
activities. Competitive practice is usually allowed after 12
weeks. Calcium and vitamin D replacement is recommended
for women with osteopenia.25
Spondylolysis/spondylolisthesis
Spondylolysis is caused by a defect of the pars interarticularis.
Its incidence among athletes ranges from 8% to 15%. The most
common traumatic form occurs among gymnasts, soccer play-
ers, ballerinas and weightlifters.28
Spondylolisthesis comprises sliding of one vertebra over
another. Bilateral spondylolysis is a risk factor. Sliding greater
than 25% is frequently associated with a painful condition.29
Conservative treatment is successfully indicated for the
majority of cases. The return to the sport usually occurs
between 4 and 6 months after the beginning of rehabilitation.
Surgery is indicated among approximately 9–15% of the
patients because of refractory pain more  than 6 months after
the treatment, neurological deﬁcit or vertebral instability.28
Facet  arthropathy
Facet joints are located in the posterior area of the spine
between adjacent vertebrae. Local pain is more  frequent
among athletes over 40 years of age.
Torsional trauma of the spine, with pain that worsens with
lumbar extension and which can irradiate to the upper gluteal
area, suggests the disease.30 Magnetic resonance imaging can
be requested to conﬁrm the diagnosis.
In short, pain from the superomedial quadrant of the
gluteal region can originate from the lumbosacral spine and
the sacroiliac joint. We  suggest that, in the routine of the clin-
ical examination for diseases in this quadrant, stress tests
on the sacroiliac joint should be included (Gaenslen, thigh
compression, sacral compression and Fabere), as well as the
straight leg elevation test and Lasègue.
Patients with persistent pain that is refractory to the
conventional treatment, i.e. nonsteroidal anti-inﬂammatory
drugs (NSAIDs), reduction of training load and physiother-
apy, must undergo imaging investigation. The examination
suggested for studying this quadrant is magnetic resonance
imaging of the lumbosacral area including the sacroiliac joint.
Electromyography is also suggested for patients with neuro-
logical symptoms.1 5;5 0(4):462–468
Superolateral  quadrant  (B)
The palpable structure of interest is the posterior border of the
iliac crest.
The most frequent disorder in this quadrant is myofascial
pain syndrome, which affects the gluteus maximus and glu-
teus medius and is characterized by the formation of painful
trigger points in the muscle mass itself or in the fascia inser-
tion. Trigger points are usually associated with chronic trauma
or repeated microtrauma of the muscles involved and lead to
muscle fatigue, which favors creation of other trigger points,
thus generating a pathological vicious circle.31
The diagnosis is clinical, through investigation of trigger
points, and the treatment involves reduction of the train-
ing load and physiotherapy, with manipulation of the painful
spots and subsequent muscle stretching and strengthening
and use of drugs: anti-inﬂammatory drugs, muscle relaxants,
tricyclic antidepressants or anticonvulsants (e.g. gabapentin),
depending on the duration of the pain and the proﬁle of the
patient. Inﬁltration of trigger points is also very useful in cases
that are refractory to the initial measures.31
The possible differential diagnoses include chronic muscle
lesions and enthesopathy of the origin of the gluteal muscles
in the iliac crest.
For patients who are refractory to conventional treatment,
the complementary examinations indicated are magnetic
resonance imaging of the pelvis, to evaluate the muscle inser-
tions in the iliac crest, and electromyography, to investigate
possible pain irradiating from nerve compression that was not
clinically suspected.
Inferolateral  quadrant  (C)
The palpable structures of interest are the ischial tuberosity,
ischial spine and greater trochanter.
In this quadrant, the most frequent disorders are injuries
at the origin of the hamstrings, greater trochanteric pain syn-
drome, piriformis syndrome and ischial bursitis.
Other diagnoses are: ischiofemoral impingement/lesion of
the quadratus femoris, fracture due to stress in the ischiopubic
ramus and ischial tumors. The most frequent diagnoses in this
location are osteochondromas and chondrosarcomas.
Hamstring  injuries
Tendinopathy of the origin of the hamstrings occurs quite
frequently in middle and long-distance runners. Muscle weak-
ness or fatigue, associated with eccentric contraction during
the late swing phase of the run, predisposes toward injuries.32
The pain can be reproduced through palpation of the ischial
tuberosity or through passive ﬂexion of the hip associated
with active ﬂexion of the knee against resistance. Localized
pain distal to the ischium is generally associated with ham-
string muscle injuries, while pain proximal to the ischial
tuberosity may be related to piriformis syndrome.1
Cases of chronic tendinopathy or extensive traumatic
lesions (e.g. bone deinsertion/avulsion) may occur with sciatic
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ain due to chemical irritation or an extrinsic compression
ffect on the sciatic nerve caused by hematoma.33
Radiography may demonstrate calciﬁcation adjacent to the
schium and bone avulsion. However, the preferred examina-
ion for the diagnosis is magnetic resonance imaging.34,35
The treatment involves anti-inﬂammatory and analgesic
edication, as well as physiotherapy.
In refractory cases, inﬁltration of corticoid guided by
ltrasound, injection of platelet-rich plasma and surgical
ebridement can be performed.36
In cases of bone deinsertion or avulsion, early surgical
reatment (4–6 weeks after the injury) presents good results.3
reater  trochanteric  pain  syndrome
reater trochanteric pain syndrome is deﬁned as painful pal-
ation of the greater trochanter with the patient positioned
n lateral decubitus. It involves various disorders of the per-
trochanteric space of the hip, such as trochanteric bursitis,
endinopathy/lesion of the gluteus medius and gluteus min-
mus and external hip snapping.37
Patients often complain about pain in the lateral and pos-
erior areas of the greater trochanter, which became worse
uring the support phase of the affected limb during walk-
ng or running. An association with chronic lower back pain is
uite frequent.37
In the physical examination, in addition to pain on palpa-
ion of the trochanter, the Trendelenburg test can be positive
nd the pain can be exacerbated through abduction of the
ffected hip against resistance (Beatty test).1,37
The diagnosis is clinical and imaging examinations may
e indicated for patients with inadequate responses to treat-
ent. The most useful examinations are ultrasonography and
agnetic resonance imaging.
The treatment involves medication, physiotherapy and
ocal inﬁltration of corticoid. Surgical treatment is indicated
n refractory cases, especially when there is a rupture of the
luteus medius/minimus (in these cases, suturing) or external
napping (in these cases, surgical lengthening of the ham-
tring muscles).3,37
iriformis  syndrome
iriformis syndrome is described as gluteal pain associated
ith sciatic pain that was secondary to compression of the
ciatic nerve by the piriformis muscle.
Approximately 5% of the cases of lower back pain, gluteal
ain and pain radiating from the posterior aspect of the
ower limb are associated with the syndrome.38 However,
here is controversy regarding the deﬁnition of the syndrome,
ecause a large proportion of the patients with this diagno-
is do not present clinical or electromyographic neurological
lterations.39
It can also be attributed to piriformis myalgia, result-
ng from its relative weakness in relation to the gluteal
usculature.1Clinical examination often shows pain on palpation proxi-
ally to the ischial spine, in the area of the greater
ciatic notch, over the piriformis muscle, which is frequently
ardened in comparison with the unaffected side. The;5 0(4):462–468 465
clinical tests described are the Freiberg, Pace, Beatty and
Faduri tests.40–43
Because this is a diagnosis through exclusion, other causes
of neuropathy need to be investigated.
In this context, magnetic resonance neurography forms
an important diagnostic option. In this technique, high-
resolution 1 mm slices are used, with T1 and T2-weighted
sequences with fat suppression. This enables thorough eval-
uation of the sciatic nerve, from its formation by the
lumbosacral roots to its path through the gluteal region and
thigh. In this manner, the exact anatomical structure respon-
sible for compression of the nerve can be shown.44
The treatment is based on stretching and strengthening of
the external rotator muscles of the hips and gluteal region.
Cases that remained refractory after 6 weeks of rehabilitation
can undergo inﬁltration of corticoid, anesthetic or botulinum
toxin.41
Surgical release of the piriformis (open or endoscopic) has
been cited by some authors in small case series and should
be indicated with caution after ruling out the more  frequent
diagnoses for sciatic pain.45–47
Sciatic  bursitis
Sciatic bursitis is associated with excess force exerted by the
hamstring muscles on the bursa. These patients generally
complain of pain when they remain sitting for long periods
and the clinical examination reveals pain over the ischial
tuberosity. It can appear separately or in association with
tendinopathy of the hamstrings.
The diagnostic conﬁrmation can be obtained through ultra-
sonography or magnetic resonance imaging and most patients
evolve well after 6–8 weeks of conservative treatment. Again,
refractory cases can undergo local inﬁltration.
Chronic cases associated with tendinopathy may require
surgical treatment for bursectomy and tendon debridement
or tenotomy.26,37
Ischiofemoral  impingement
Some authors have correlated the reduction of the
ischiofemoral interval with compression of the quadratus
femoris and the emergence of gluteal pain symptoms.
Female morphology, with a broad and shallow pelvis, pre-
disposes these patients toward ischiofemoral impingement.
All the cases described in the literature have been among
women.
The clinical diagnosis is usually difﬁcult because the com-
plaints are vague and clinical examination is imprecise.
The tests described for evaluating the piriformis syndrome
can be painful because the quadratus femoris is also an exter-
nal rotator of the hip. There is no record of neurological
symptoms associated with ischiofemoral impingement.
The main author of the present study, along with other
authors, described a maneuver for ischiofemoral impinge-
ment. It consists of examining the patient in lateral decubitus
at the edge of the examination table, with the symptomatic
side up. Next, the hip is extended an, adducted, and successive
movements of internal and external rotation are performed in
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Table 1 – Diagnoses of gluteal pain.
Quadrants Main diagnoses Clinical examination Examinations
Superomedial Chronic lower back pain Lasègue Lumbosacral MRI
Radiculopathy Axial compression of the thigh ENMG
Sacroiliac pain Fabere
Gaeslen
Superolateral Myofascial pain (gluteus maximus
and medius)
Investigation of trigger points MRI of the pelvis (patients
refractory to treatment)
Inferolateral Greater trochanteric pain syndrome Lasègue MRI of the hip
Piriformis syndrome Freiberg/Beatty Dynamic ENMG (Faduri)
Tendinopathy of the hamstrings Flexion of the knee against
resistance
Neurography of the sciatic
nerve
Inferomedial Coccydynia Detailed palpation Dynamic radiography of the
coccyx
Pelvic ﬂoor dysfunction Neurological examination
(s
MRI  of the pelvic ﬂoorSacral plexus lesion
order to reproduce the impact with the tensioned quadratus
femoris.
Magnetic resonance imaging is essential for the diagno-
sis and usually shows alterations in the muscle belly of the
quadratus femoris.
Non-surgical treatment has been described as effective
and involves a protocol of stretching exercises, corticoid
inﬁltrations, neurostimulation and physiotherapy using per-
cutaneous ultrasound.
Surgical treatment has only been described in cases sec-
ondary to femoral deformity or tumors.48
Fracture  of  the  ischiopubic  ramus  due  to  stress
Fractures of the ischiopubic ramus are rare injuries. This con-
dition evolves with insidious occurrence of gluteal pain and is
generally associated with intensiﬁcation of training intensity.
The diagnosis depends on a high level of suspicion.23
Clinical examination can show a worsening of the pain in
an upright standing position with weight-bearing on one foot
on the affected side, as well as pain in the hop test.23,49
Magnetic resonance imaging usually conﬁrms the diagno-
sis and the treatment includes analgesic drugs and training
load reduction for 6–8 weeks.
To standardization disease evaluations in this quadrant,
we recommend that, after thorough palpation of the bone
points of interest, the clinical tests of Freiberg, Pace, Beatty and
Faduri, the test of passive ﬂexion of the hip with active ﬂex-
ion of the knee and the test for ischiofemoral impingement
should be performed.
Investigation through examinations, when required,
should involve magnetic resonance imaging of the hip and,
when neurological symptoms are present, electroneuromyo-
graphy. If the origin of the sciatic pain is not clariﬁed through
these techniques, neurography of the sciatic nerve can be
requested.Inferomedial  quadrant  (D)
The palpable structure of interest is the coccyx.acral roots)
ENMG
The disorders in this quadrant are coccydynia, chronic dys-
function of the pelvic ﬂoor, lesions of the sacral plexus and
tumors of the sacrum. Chordomas are the most common type
of tumor in this location.
Coccydynia
The coccyx is frequently involved in chronic perineal pain. In
a study involving 208 patients with pain in the coccyx, exces-
sive mobility was the etiological factor in 27% of the cases.
The pain was caused by posterior dislocation of the coccyx in
22%; it was related to the presence of bone spicules in 14%;
it originated from anterior dislocation in 5%; and its etiology
remained undeﬁned (idiopathic) in 31%. Trauma is another
etiological factor of considerable importance because it may
be associated with instability of the coccyx, especially with
posterior subluxation of the coccyx.50
The diagnosis can be established by means of dynamic
radiography (with the patient sitting and in an upright stand-
ing position) and by magnetic resonance imaging, which can
present local inﬂammatory hypersignal, as well as through
evaluation of possible neoplasia.51
The treatment involves anti-inﬂammatory drugs, along
with mechanical protection of the coccyx with cushions for
patients who spend long time sitting. Physiotherapy with
pelvic stabilization may aid in this.
Refractory cases can undergo inﬁltrations of anesthetic and
corticoid and also surgical resection (partial or total) of the
coccyx.52
Chronic  dysfunction  of  the  pelvic  ﬂoor
Chronic dysfunction of the pelvic ﬂoor is a condition that
can be present in women after pregnancy, in situations sub-
sequent to pelvic trauma or in cyclists. Usually there is
insufﬁciency of the coccygeus muscle and levator ani (which
comprise the pelvic ﬂoor) and the pubococcygeus ligament.In the presence of risk factors, the investigation should
include magnetic resonance imaging of the pelvic ﬂoor and
also electroneuromyography to evaluate the electrical activity
of the these muscles.
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The treatment involves strengthening and stabilization of
he pelvic ﬂoor.53
esions  of  the  sacral-coccygeal  plexus
esions of the sacral-coccygeal plexus are rare in ath-
etes. When symptoms are present, extrinsic compression
y neoplasia or endometriosis should be suspected. The
nvestigation includes electroneuromyography and magnetic
esonance imaging of the pelvis.
Athletes with this condition must halt their sports practice
ntil the investigation is complete and proper treatment has
een instituted.1,54,55
The main data from the physical examination in this quad-
ant comes from palpation of the bone structures of interest.
ases without any response to symptomatic treatment should
e investigated by means of dynamic radiography to evalu-
te the coccyx, as well as by means of magnetic resonance
maging of the pelvis. In cases of neurological symptoms, elec-
roneuromyography should be included in the sequence of
xaminations requested.
A summary of the diagnoses, clinical examinations and
omplementary examinations required for diagnosing gluteal
ain in athletes can be seen in Table 1.
inal  remarks
nvestigation of gluteal pain requires wide knowledge of the
arious possible diagnoses as well as establishment of a
outine of clinical examination and complementary exami-
ations.
Through an anatomical approach according to the quad-
ants, we  propose a model for systematizing the evaluation of
thletes with gluteal symptoms, thus aiming to ensure proper
reatment.
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